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Amendments to the Specification: 



PATENT 



Please replace the paragraph beginning at page 2, line 9, with the following: 

-Peptide 35 (also called peptide 88) has the amino acid sequence 
RLRRICSGILLIRPJLGIFV (SEP ID NO: 11 . optionally with a vector-derived sequence RPVR 
(SEP ID NO:2) or RPVRP (SEP IDNP:31 at the C-terminus. Peptide 38 has the amino acid 
sequence TSGLLKLVPAKRKCCIS (SEP ID NO:4\ Peptide 40 has the amino acid sequence 
RWDPTRLLRFRFLRMLVRRS (SEP ID NO:5V optionally with a vector-derived sequence 
RPVR (SEPIDNP:2) or RPVRP (SEPIDNP:3) at the C-terminus. Peptide 41 has the amino 
acid sequence GRGCIFRWRRGLRGMMRLF K (SEP ID NP:6V The peptides optionally have 
lysine residues fused to the N-terminus (e.g., 7 lysine residue s; SEP ID NP:7) .- 

Please replace the paragraph beginning at page 2, line 16, with the following: 

--The nucleotide sequences encoding the peptides are 
Peptide 35/88: 

CGGCTCCGGAGAATATGTAGCGGCATTCTGCTCATCCGTAGGATATTGGGCATTTTC 
GTTAGGCCCGTGAGGCCCTAA (SEP ID NP:8) 
Peptide 38: 

ACTAGTGGGTTGCTG AAGCTGGTGC AGGCTAAGCGTAAGTGTTGTATTAGTTA ( SEP 
ID NP:9) 

Peptide 40: 

CGTTGGGATCCGACGCGATTGCTGCGATTTCGGTTCCTCCGGATGCTAGTGAGGCGG 
AGTAGGCCCGTGAGGCCCTAA (SEP ID NP: 10) 
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Peptide 41: 



PATENT 



GGAAGGGGATGTATCTTTCGATGGAGGAGAGGCCTGCGGGGAATGATGAGACTATT 
TAAGTAG (SEP ID NO: 1 IV - 

Please replace the paragraph beginning at page 3, line 1 1, with the following: 

-In one embodiment, the invention provides a peptide comprising at least 14 
amino acids, comprising at least 5 arginine residues (SEP ID NO:24), and having a motif 
X(2-3 aa)X'(2-3 aa) X"(l aa)X ? " (SEP IDNO:12\ wherein X, X', X", and X"' are 
individually large hydrophobic amino acid selected from the group consisting of L, I, F, M, Y, 
W, and wherein at least one is L or L~ 

Please replace the paragraph beginning at page 3, line 17, with the following: 

-Figure 1 shows an SDS gel of the affinity extract for peptide 40 and its inactive 
mutant. This peptide blocks the cell cycle of A549 cells. Biotinylated peptide 40 is fused to the 
C-terminus of GFP with a linker EEAAKA (SEP ID NO: 13) (biotin-GMDELYK-EEAAKA- 
RWDPTRLLRFRFLRMLVRRSrpvr ; SEP ID NO: 14 ). Also tested is inactive a biotinylated 
alanine mutant biotin-GMDELYK-EEAAKA-RWDPTRALRARFARALVRRSrpv r (SEP ID 
NO: 15) . The difference bands were identified by MALDI-time of flight mass spectrometry. 
This peptide affinity extracts beta tubulin, importin beta 1 and 3 (and all or part of the nuclear 
pore complex), elongation factor tu, an ATP/ADP carrier protein, and a zinc finger protein.- 

Please replace the paragraph beginning at page 3, line 25, with the following: 

-Figure 2 shows an SDS gel of the affinity extract for peptide 41 and its inactive 
mutant. This peptide blocks the cell cycle of A549 cells. Peptide 41 is fused to the C-terminus 
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of GFP with a linker EEAAKA (SEP ID NO: 13) (GMDELYK-EEAAKA- 
GRGCIFRWRRGLRGMMRLFK ; SEP ID NO: 16 V The difference bands were identified by 
MALDI-time of flight mass spectrometry. This peptide affinity extracts beta tubulin, portion 
beta subunits 1, 3, and 7, annexin II, calpactin/S-100, and chaperoninBip/GRP78.- 

Please replace the paragraph beginning at page 4, line 3, with the following: 

-Figure 5 shows nucleotide and amino acid sequences of #38, #40, #41, and #88 
(SEP ID NOS:17, 14. 10, 18, 1 1, 6. 8 and 19, respectively) . The amino acid sequences and the 
in-frame stop codon in each peptide are indicated as bold letters. The vector sequence is 
underlined.— 

Please replace the paragraph beginning at page 4, line 17, with the following: 

-Figure 8 shows variants of synthetic #40 and 41 (SEP ID NOS:20-23y The 
peptides with seven Lys (SEP ID NO:7) and linker (GGEEAAKA ; SEP ID NO:25) in N- 
terminus were synthesized (New England Peptide Inc, (K7_#40, K7_#40M, K7_#41, and 
K7_#41M). Mutated residues were underlined.— 

Please replace the paragraph beginning at page 5, line 16, with the following: 

-Figure 14 shows biotin-peptide affinity extracts examined by ID SDS-PAGE 
and Western blotting. Lysates of ca. 10 8 A549 cells, treated with a protease inhibitor cocktail, 
were affinity extracted with biotin-GMDELYKEEAAKA-peptide 40, 41 and 35 in separate 
experiments (GMDELYKEEAAKA = SEP ID NO:26\ Peptides with the four leucine-rich 
motif residues mutated to alanine, which were inactive, were used as controls. Bands present at 
higher levels in the active peptide affinity extract compared to the mutant peptide extract are 
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labeled. Each peptide extracted 5-6 noticeable bands, some of which were common to more than 
one peptide extract. The largest band, 4, was identified as beta-tubulin by MALDI-TOF mass 
spectrometry; band 2 was identified as an importin beta subunit.- 

Please replace the paragraph beginning at page 37, line 33, with the following: 

-Common linkers such as peptides, polyethers, and the like can also serve as tags, 
and include polypeptide sequences, such as poly gly Gly sequences of between about 5 and 200 
amino acids (SEQ ID NO:27) . Such flexible linkers are known to persons of skill in the art. For 
example, poly(ethelyn e glycol) poly(ethylene glycoD linkers are available from Shearwater 
Polymers, Inc. Huntsville, Alabama. These linkers optionally have amide linkages, sulfhydryl 
linkages, or heterofunctional linkages.- 

Please replace the paragraph beginning at page 51, line 27, with the following: 

-As shown in figure 5, the cDNA inserts of #38, #40, #41 and #88 encode 17mer, 
24mer, 20mer, 24mer peptides, respectively. #40 and #88 have the additional amino-acid 
sequence (RPVRP ; SEQ ID NO:3) derived from the vector due to deletion of one nucleotide in 
the randomized region of the peptides.— 
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Please replace the paragraph (Table 1 .) beginning at page 53, line 1, with the following: 



-Table 1. Effect of GFP fusion peptides and their mutants 



Peptide 

A. vunuv 


Seauence 


SEO 
ID NO- 

ia/ i * v_y . 


Growth Ratio 
(mean ± SF i 


GFP-random 20mer fusion 






1 1 ± 0 1 

1,1-1- \J, 1 


dsGFP 






1.1 ±0.1 


p21C 


KRROTSMTDFYHSKRRLTFSKRKP 

ivivivv^ x uivi x xvx x x XkjxvxviVL/XX uivlvlvl 


9R 


i . .J -«- u.o 










#40 


R WDP TRLLRFRFLRML VRR SRP VR P 

XV VT XVX X X\ 1 iX^XVX XVX X-/XVAVAX-/ V IViVL/lVl V 1V1 


1 o 






RWDPTRLLRFRFLRALVRRSRPVRP 

XV VT L/l X 1VL/1j1\J. XVX X_/XWvX_/ V lvivkJ XVX V XVJL 


99 


9 0 


#40CL13A/M15A > » 

n i ut jj j. — t a\j xvx x xi. i 


RWDPTRLLRFRFARALVRRSRPVRP 

XV TV X»/X X XVX—/X-/XVX XVX JllVTlAv V XVXVL/XVL V XVX 




1 6 ± 0 9 ! 


#40<T10A/T 1lA/M1SAi 


RWDPTRT T R ARFAR AT VRR^RPVRP 

XV vv X-/X l ivl i_/ xvrvxvi .rvivrvx^ v J\JVOxvjr v xvx 


J 1 


11 + 0 1 
l .j m u. 1 










#41 

IT I 1 


GRGPTFRWRPGT RGMMR \FF 
GRGCTFRWRRGT RGMMRT FK 

VJXVVJv^XX XV VV lVXVVJ X-/XVVJ lYXXYXXVLvl iv 


D 


9 7 4-09 


#4UT 1 %K\ 


GR GGTFR WR R GT R GMMR A VK 

VJ Iv VJ v^ll XV. W xVlvvJ l^IvvJ 1V1 1 VllVrVr XV 


10 
JZ 


1 7 


#4U1W16A/T 1 RA ■ 

7T*T 1 ^1V1 1 \Jl\J Lj 1 O/v ^ 


GRGGTFRWR RGT RGMAR AVK 

VJIvvJ v^ir Iv W iv[vvJx^xvVJlVl/\xVrvr iv 


11 

JJ 


i < 


#4UT 12A/M16A/T 1 8 

TV T 1 I 1j 1 £*r\J 1VX X UfV X_v 1 O ix J 


GRGGTFRWRRGARGMAR AVK 

vjivvj v_^ix rv vv jvxvvj/aavvj ivi/A.lvrA. J r xv 


1A 


114-01 
1.1 3: v. 1 










#88 


RLRRIC SGILLIRRILGIF VRP VRP 


12 


2.7 ± 0.4 


#88(1 18 A) 


RLRRICSGILLIRRILGAFVRPVRP 


35 


1.5 


#88(L16A/I18A) 


RLRRICSGILLIRRIAGAFVRPVRP 


36 


1.1 


#88(11 2A/L16A/I18A) 


RLRRICSGILLARRIAGAFVRPVRP 


37 


1.1 ±0.1 










HIV1 REV 


LPP-L-ERLTLD 


38 




MAPKK 


LQKKL-EELELD 


39 




HTLV1 Rex 


LSAQLYSSLSLD 


40 
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Hdm-2 


ISLSFDESLALC 


41 




PKI 


LALKL-AGLDIN 


42 




#40 


RWDPTRLLR-F-RFLRMLVRRSRPVRP 


18 




#41 


GRGCIFRWRRGLRGMMRLFK 


6 




#88 


RLRRICSGILL-IRRILGIFVRPVRP 


19 





Please replace the paragraph (Table 2.) beginning at page 54, line 10, with the following: 



-Table 2. Effect of GFP fusion peptides and their mutants 



Peptide 


Sequence 


SEO ID 


Growth Ratio 






NO: 


(mean ± SE) 


GFP-random 20mer fusion 






1.1 ±0.1 








1 1 i A 1 

1.1 ±0.1 


p21C 


KRRQTSMTDFYHSKRRLIFSKRKP 


28 


4.5 ±0.8 


#38 


TSGLLKLVQAKRKCCIS 


4 


2.5 ±0.2 


CDC42C 


AALEPPETOPKRKCCIF 


43 


1.3 ±0.1 


#38NA(l-8) 


QAKRKCCIS 


44 


1.5 ±0.1 


#38NA(1-13) 


CCIS 


45 


1.2±0.1 


#38(T1A) 


ASGLLKLVQAKRKCCIS 


46 


3.5 ±0.2 


#38(S2A) 


TAGLLKLVQAKRKCCIS 


47 


5.5 ±0.8 


#38(G3A) 


TSALLKLVQAKRKCCIS 


48 


2.7 ± 0.2 


#38(L4A) 


TSGALKLVQAKRKCCIS 


49 


2.2 ±0.1 


#38(L5A) 


TSGLAKLVQAKRKCCIS 


50 


1.9 ±0.2 


#38(K6A) 


TSGLLALVQAKRKCCIS 


51 


1.4 ±0.1 


#38(L7A) 


TSGLLBCAVQAKRKCCIS 


52 


2.0 ±0.2 


#38(V8A) 


TSGLLKLAQAKRKCCIS 


53 


2.7 ±0.2 


#38(C14A) 


TSGLLKLVQAKRKACIS 


54 


1.1 ±0.1 
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Please replace the paragraph beginning at page 58, line 26, with the following: 

-In order to examine whether it is necessary to express the peptides with the 
protein scaffold for their antiproliferative effect, #40, #41 and their mutants with an altered 
leucine rich motif to four alanines (shown in figure 8) were synthesized. Since polybasic 
peptides can be efficiently internalized into cells (24-26) , the peptides were fused with seven 
Lys (K7 : SEP ID NO:?) via a linker (GGEEAAKA ; SEP ID NO^S) at the N-terminus 
(K7JW0, K7_#40M, K7_#41 and K7_#41M).~ 

Please replace the paragraph (Table 3.) beginning at page 64, line 10, with the following: 

-Table 3. SEQUENCE ALIGNMENTS OF THREE ANTIPROLIFERATIVE PEPTIDES WITH 
NUCLEAR EXCLUSION MOTIFS. 



peptide sequence (SEQ ID NO: ) * comment 

35 RLRRICSGILL IRRI LG IFV (1) 

4 0 RWDPTRLLR FRF LR MLVRRSRPVR (55) 

41 GRGC I FRWRRGLRGM MR LFK J_6]_ 



HIV-1 Rev LPP LER LT LD (39) leu rich motif 

HTLV1 Rex LSAQLYSS LS LD (41) leu rich motif 

PKI LALKLAG LD IN (43) leu rich but I substutes for L 

HDM-2 LSLSFDES LA LC (56) leu rich but F substitutes for L 



general motif X X X X X is a hydrophobic residue 

*THE SEQUENCES SHOWN ARE THOSE OF THE RANDOM PEPTIDE LIBRARY MEMBER; ALL WERE 
FUSED TO THE GFP C-TERMINUS VIA A SPACER SEQUENCE -EEAAKA- (SEQ ID NO:13) .-- 



Please replace the paragraph beginning at page 65, line 20, with the following: 

--To further examine the action of these peptides in cells, peptides 35, 40 and 41 
were synthesized with the N-terminal sequence biotin-GMDELYKEEAAKA- (SEQ ID NO:57V 
The residues MDELYK (SEP ID NO^ were from the C-terminus of GFP; the residues 
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EEAAKA (SEP ID NO: 13) were spacer residues between the GFP beta-can structure and the 
peptide sequence selected in the functional screen. The GFP beta can was thus replaced with a 
biotin. Inactive alanine mutant peptides, with all four of the bold residues shown in Table 3 
mutated to alanine, were used as controls. A549 cell affinity extracts using the active peptide 
sequences were compared to control extracts using 1 -dimensional silver stained gels. Figure 14 
shows the results of this comparison for peptides 41, 40 and 35. Difference bands were 
identified using MALDI-TOF mass spectrometry and matching the masses of the in-gel digest 
tryptic peptides to predicted peptide masses for individual proteins using the programs Mascot 
(Perkins et al. t Electrophoresis 20:3551-67 (1999)) or Profound (Zhang et al f Analytical 
Chemistry 72:2482-89 (2000)). The resulting identifications, with the number of matching 
tryptic peptides, are included in the middle columns of Table 4 for peptide 41 . Each identified 
protein had a predicted molecular mass within 10% of the observed mass. Seven interacting 
proteins, including three subunits of importin-beta, beta-tubulin, BiP, armexin II and caipactin- 
1/S100, were identified for peptide 41. Each was identified by 10-20 matching tryptic 
peptides. ~ 

Please cancel the present "SEQUENCE LISTING", pages 1-18, submitted April 15, 2005, and 
insert therefor the accompanying paper copy of the Substitute Sequence Listing, page numbers 1 
to 18, at the end of the application. 
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